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(54) ELECTROLUMINESCENT ELEMENT AND MANUFACTURE THEREOF 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electroluminescent element which has a 
wide surface area and whose electric power consumption is low by forming a poly 
phenylene vinylene PPV film with the thickness within a specified \im range on the 
surface of a first charge injection contact layer. 

SOLUTION: A first electric charge injection contact layer 2 is formed on the upper 
face of a glass substrate such as about 1 mm silicon or borosilicate glass 1 substrate. 
This electric charge injection contact layer 2 is formed by thermal evaporation of 
aluminum through a shadow mask and then a thin surface oxidation layer 3 is formed. 
Next, a polymer solution is applied to the whole surface area of a joining substrate and 
while keeping the upper face in a horizontal state, the substrate is rotated at a 
specified rotation speed on an axis and the resultant substrate is thermally treated in 
an oven to convert the polymer precursor into PPV. The obtained PPV film 4 has 100- 
300nm thickness. After that, a second electric charge injection contact layer 5 is 
formed on the PPV film 4 by evaporation and an electric charge injection contact layer 
with 20-30nm thickness is thus obtained. Consequently, an element with wide surface 
area and low electric power consumption is obtained. 
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ca*S7 ] a»^i7!»S6©(.>-rn*'K:fBas©xu4? 

^^tc*jl»t:, H2©S?3faEAS«UB«T^l/5x.t7A<t^ 

10 [19*59 ] i9*5175M8©(,»-rn*>«:ffiS8©xui; 

^fi4Jl{*^^c< i*,^|i^«rr*SC<!:*iRM»<!:rSX 

[s»*311 0] ^*«7S«©xui^ hD;l/5*-fe>:^ 
^^{Ctei,sr. H2©Sfld!JS«^{t'^>y'J»A©-C* 

[19*31 1 1 ] nsm. 1 7bM5 ©t,i-rn*>K:fe3s©x u 

20 ai^';3>*i6>5:«3. II2©SEM®«T;U5X'5A. ^ 
*J J: cm^fc-f ^i?-? A3!p6 «c saf*>63»?S tiS C i * 
#® <!: -r S X 1/ h n Jl/ 5 ^ -fe > 
[19*3® 1 2 ] 19*5 1 7!>M 1 1 ©(,>Tn*>«:iaas©x 

m 2 (o'mMTdLKmmco — o\,t^^im.mf& l -r 4 

[19*51 3] i9*59ffia8©xui' ^^;^5:^t>;^ 

30 [19*5 1 4 ] 19*5 1 7!»M 1 3 ©l>-rn*>{cStS©x 

5*-fe>;^*^«:J:-7TTU-r4JKfiKL, mriaill iH 
2 ©m<5aA«M^*JMiaT u {cjiiRe«){cr k u;^^ 

[19*515] xixi7 ha;i/5 4<.-fe>;^a^-413jt-rs 
ES? <a S»C»@?5i5:Ji*^ p. S =i< 'J -7 -MJK«©^(* 

®4B5jgf*'i< ■7-©jS)ii*SBirsatg±©f5c»-i< ^- 

!fgtt,1<y-7-;g:JnJ^(^, |gl©lH,>SftWl?:^ft®© 

L/. tfriB*^(*®©!j<';-7-M{3:+^{cfgt,vgs©*i-a5 

^i^^^' + y +'4WC/ . ^^t^ei(*@©H 1 in 2 ©SM® 
©ra«:SI?**>W/c<!: #tCBufB0 1 ©SMBK^fLrll 

2 <DmmmiJEi>c-r-< < mm^ f y ^i)imiEmm^m(o 
50 «Ft»<br-sxui;ho;u5*i2>:^«^®ijji:^rtt. 
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Cif 1 7 ] ft^^l 1 5 Sfc(i 1 6 i3IScDSBg:^{c 10 
b r ;^ f> n - 7- > i^fc J: ») Huf 2SSJ:K:t9:l:f S 

[n>m 1 8 ] m^m isnmn ©t^-rn^^tciBts© 
S3i:^K:*j(,»-r. B!riB|ir^«:©^y-7-»:ij<y (p- 
7x:iu>fc;-u» [ppv] ofca)®frH«:sj<y-r 

1 9 ] 1 5 1 8 ©C^rtlA^tclSSg© 20 

SBSTEF^CCfcCiT, f^rffi»<l!8«^C5|^ y^-Rtt l O n 

«F® i r ^. u h o s ^ -b > ;^^^SiiS:^& 
[»*S2 0 ] mt^ 1 5 TIM 1 9<Dt,»-m*>K:ffia8<D 

ji®^ 1 (oma t mm-r -s i cciaw 6 n s c i 

Cs»^2 1 ] 5nmz ocDt>-rn*cc^® 30 

S!BS:^fc*it>r. Birf2l52m<§faASMjl«T;U5- 

[nnoMz 2 ] a*Ji 1 st^im 1 9<D(,»-rn*>«:iB4s© 

[iS^2 3 ] nmm 1 5 7i»M 1 9©t,>-rn*>«:gffiis© 
9mmK.isi.^x. frfai^i©SMiB»*s®->y3> 40 
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^«!* K: J: -3 -C law 6 n S C i <!: r X U 4* h n 
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(EL) tcMu. -mw^micit. memifi^wcibi 

xui^ ha;U5:J«.-fe>X^^ (EL) 4b J: CJC^©Sa:& 
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C6e*©e^JR] xui' ho;l'5 4--fe>;^^^ (EL) 
{*. m^©i5@«:<fcf3^-r-5J:'5^SS3nrCi-5. c 

©J: '>f3:mmi^ia6tfi>^mmmmi.citir^-m6^i3:i^ 

V]^©7C«©fi*^t>-l**>6ft«^(**Slii<J: br« 
[0003] cn6©IR^{3:, 5amfl<JS.o)EffiH(CfiJffl 

[0 0 0 4] >*:iia7=-<;^7'U-^'v.cr>{jWB*SnJt&tcf^ 

[0005] mmm<J>-:r>t r> h9-fe> 

(anthracene) > '^y U> (perylen 
e) . -e-LTna^^^v (coronene) ©J:^^c5? 
#S5^-T-#i<£ (simple aromatic mo 

1 e c u 1 e s ) ifix.\yi7 h a;!/ 5 (E 
L) ©Wf4ifCfflt,>6n-Ct,>-5Ci*s»l6n-CC>S. 

[0006] cn6©*ti|sKD3iffl±©raja.#.i u-c». 

^©W^Ji t^^^IA^Sil (current-inj 
ecting electrode layers) i 

[000 7] r> h-7-fe> (anthracene) * 

6 2 1. 3 2 1 #K:ra7Ssnrt,>4. «:©5R^{i. ^fi 
©^:^*r«©L.. a'3-e©m;^/HSficcJ:tur«3fe&Jii> 

[0008] «rl2ra7K©3R^©?!t«=&S?*-5'<< . *s 
m4, 6 7 2. 2 6 5-^«C«. ^JS^-Jl7!pP,^cS 
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[0010] 

(»iB*tj»9iL.j:^<!:TiSja] *«Hj«. firga©;FSp 

SrfijliE^b-r'SCi^Pieii-rSxUi' ^D;^5;^^2>;^ 
(EL) «:ffi«r«C<!:*eW<brS. 
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(charge carriers) ^^x. V a;I/ 5 
* -fe >;:^|g^«: j£A 3 tiS C <!: «fc 0 ^TfeT ^. C i ^rlSffl 

[0013] is^«^{*to6n-ct,>^. m«. * 

tl6«> Tt^^iSS (optical modulat 

0 r ) {cfflci^ns mmnmsio 2 9 4 o e i 

Pfl^lw®(D#&*i^^t:«:S-^f 4m^-iE7L*f ( e 1 e 
ctor-hole pairs) CDJKfiK^rSSlf ifc 

■rntc-tf j:> Bc^iii^ffffliso 2 9 4 0 6 1 -^ccigTKsn 

[0 0 1 4] *^l3{c:^S3RT-«:*j(,i-c. ^fcS^u^- 
(Coniueated P o 1 y m e r ) l» ( p 
-7i-U>tfxU>) CPPV) -rftSOJjJifSl/ 
< . Ill ©Sj^aAJ^MJl (first charge 
injection contact layer) 

SiSO. -eL'm2<D^MaAS^Me (s ec ond 
charge injection contact 
layer) «r;U5-'>ASfc»^<Dai)B-C*S. 
[0015] ^Offe<D366g^-C«. ^STfOJv-ttP 
PV-C*»3. lllSMii*iTJU2-'i7A. gu<li-5'i>' 
^J^-^AiffiO^r. II2SMJB (second c 
ontact layer) Kffc-/>t>'^A-C* 

[ 0 0 1 6 1 S 6K:«llO||«e»«r«. ^tftjji 'J 

p p V r * 0 . mmm<o—r>\tn^n iy')^^*^^^ 

[00 17] dnhommmm^t. ^istea^si^* 
m2Sg4Jicc>^%©t,^-rn*>*«ffi«:ffi)io. ppv© 
i8H*#j^L. -tur. -e-<D±tcB(fiBSes<i&*>-3fc 

[0018] Sf v-Stt, Slia 1 0 n m*> 
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■rs. ^(D±. m^i%*-r.sd<'; v-^oftta^jiyv- 
[0019] tt!g:rt< 'J V- i tt. ;J< U V-OiStgfca 

[0 02 0] -e©J:^ -r-tt, mtf. r. h. 
10 7U>F«cJ;0v Journalof Molecul 
ar Electronies4(1988)Janu 
ary-March. No. 1. ©37H*»646M"C 

[002 1] 2|ca?9©«S<!:?c«>*-XA». fe^T© 

iE©si^+ 1- ■t'^aA . n(DmsjSit. ^ >; v-jg 

K:fi©«1W=<=t-';i'«:^T^. C©ae5*afi£T4te 
«>{C. iE©S?MJl«iSl^tt^MIK«rWr.SC<!:*5. Sfc 
ft©SMJl»<Sl^tt*Hia*WrSJ: ^Cc^^snSo 
20 Se-^r. S©g^Wl». ^*Si,^«F-'7'¥ 
^f|: (a dopedsemiconductor)© 
J: 5 ^t^^^^EAIvti^ (electric— inject 
ing ma t e r i a 1 ) 

m»mtmLx. ©mti^^us^. «^^!Kyv-i|i 

g-^ F- 7-*®«j© J: ^ tjiiEliilXUm ( h o 1 e - i 
ngecting material) UPh^StHZStl^ 

30 [0022] ffii. "mma" jj< y v-is i nmw 

[ 0 0 2 3 ] ii^^t< i — 3©g»)l«. m^^aAW 
(electric— injecting mater 
i a 1 ) KUa^X. mmtm-^tiC i-SipISB-C**. 
[0 024] ^t©:i< <J ■r-<Dmit. SfSKJi. *-©^t 

-*^6«:4)Bi«. ^^t9:#';^-©ti^3i>6«l»j£$n5 

[0025]^ v-^-ma^s >bK.imfj:nmimT<Dm 

40 

( i ) ^v-^-imfR. as«cjpfb-c{b^fi«jccss-c* 

(ii) ;J<y-r-JK«. TU6®<!:©ra©^'i:««tt. 3 
aLh»*4C>»E*Eifl*llH<!:-r4aS!{©^K*f-r 

i>m±^:h. m^, i^ss. Si^B^*si,>»te©jKS^{b 

'^©ISCitt^r -5 # -cab S , 
[0 0 2 6] ^IIBjtc^^xue; hn;U5*H2> 
;^5R^^*iJ:af^©^S:^{c-pt,»-c-S-©SliiSSfil*^if 

so [0027] ^tia^i* y -v-Mti. J?iaK«. TKS;©!j< 
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Ol s CH 



[0033] 



5« 585 [{fc5] 




[0 03 4] Ctl60^iBm*>*/cmriB7:cxu>iBi 
<ii) 7x-U>8S47^>5S©J:'5)Jca5SS^5cggi 
[0035] 

[^b6] 40 



CH s CH- 



[0037] 
[<k7] 




-<CH » CHfc 




[0 03 8] 
UtB] 



[0 0 3 6 ] tJIBilillitC. grrifi^^>S4>— *^»Ci« 

(iii) &^(Dy :t:::^[yym (^L<ltmm (i) 
CHi (ii) ^4dC^r&C-^xen/cffeCD^3a^CCjte^L/c 
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[0 0 40] friB«^^^C*jC>r. y»2. 3. 4. 

CO 04 1 ] S6ic$/c. ctifbCDmmtmmm^om 
[0 04 2] cnh(D^^i^irj:ppvmmmt. ±x 

[0044] miE(Dsm(oppvmm»m^t. is^^^jrx 

[0045] -j»CC. Jjf»CC«. J^il/*:;.';^ AiftfljEft 
(II) 0 ^>W«S?§«--CD?g^S*iSl^!i^ U ^-SJIgft 

[0 04 6] sj<y (7x^u>fcr^u» (omit. mi 
aSJitcf^-^sn-So ;^;i/*-'i7Aie*Hft (II) 

yv- (iiD«. t^h\yzy:^h!iikm(ofc^i>(icmm»mm 

J: 0 ^mi4S«±{c#^T^ c i T&i-c* So ^OiS*^ 
G/cHij|g«c;i< V -7- (III)«. 3l«W|2 0 0 -0:0^6 3 5 0 
•cr(DjjpS^5Mlccj:0 5j<»;:7xj:.u>fcr::iU'> ( I ) ^ 

[0 047] *a(* (II) (Dit^^fSL. -ecDBuigft (II 

&S^*B*^ff=«. D. D. C. Brad 

1 e y^Cj:^ J . Phys.D (Applied Ph 
ysics). 20. 1389 (1987) *5<i:C>' J . 
D. Stengrer Smith, R. W. Lenz<fc 
G. We gn e rK:<tSPo 1 yme r, 30. 104 

8 ( 1 9 8 9) ccietg^nrc^'So 

[0 04 8] (7*x>>fcrxU» lOn 
J^cCt^. PPVig«, $ij2. 5 e V (5 0 0 nm) (D^^ 
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[0049] -enwii-cDifi^tti^STH V 

[0050] CCDWM^. 5. 6--:^t Ka + i^i/^n 

CDSiit«. Ballard et aKJ.Che 
m. Comm. 9 54 ( 1 9 8 3 ) «:<l:Oi^imtCteiS§ 

[0 0 5 1 ] ^^v^^mmimm^t. mm^mm±^m 
10 c^Miurxfvn^ hsn. -eur. ^(Dft. Me^ji 
4 0-c*^6 2 4 0-c©ffiH'cj»ftia3nr^«3:3j<y (y 
xxu>) v-cci£^?nSo 

[0052] trx;l/SL < «i^x>#fi«w<Ditfi^4>3p 

[0 0 5 3] ^ti&L9\'(Dmm<D^^7r^ v^-om^oj^^m 

(a) d<y (4. 4' -i^:7xxu>t>7:tx;l/trxu 
» [PDPV] M:^oexu>(0^><^i:7xx;u 

(b) (1. 4-:7xXU>-i -i^r7xx;H:rx 
U><i:Jj<y (K 4-:7xXU>t?:7i::ujH:^xb>) 

jj«y-7-«ppv<b!SHH«Jsrr*o. -en^n— ^^^^ 

So 

30 i^) {coc*r«5j<i; (3 -T->i'+;u^:t:7x» jj^y-^ 

jKDc^-rn:i&^-o) ?§i!BjnxpjfiBr*So 

(d) ;i<y (3-r;u^;UfD-;u) ;J<uv-« (3- 

5nSo 

(e) ^^;i/cfc0fe:;*c*>5:T;i/+;U4WTSjJ<y (2. 
5-s;^r;un=^v-p-7xxu.^tfxu>) ^v^- 
(iigfiSJnxpifigr^So 

40 (f ) 5i<y (r^xx;ur-fe^u>) ^tMH^OTkmm^ 

So c(Dg»tCcfcor. wm^g^^nSo 

[0 0 54] i£:^w<h$nfiefflpjfi6?^c3j<y v^-i-entcj: 

or3?si4S« imnmAmmm) 5Ci£:vSisns5j^y 

•7--:j!):»e>^cS?S0i±^--?a:^:<>5gMtCf#6nSJ:^JC. fife 

>K>&5(^fflsnsci*>*So 

[00 5 5] ^fcta^j^ y '^-(DmiiBf&'r^occ^ ^<djz 

50 la^tta^i^y v-cDM^eufwrsxu^ hci;u5^-fe> 
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[0056] mmf^^mmmit. ^ta-yic^^y k=*^ + 

[0057] 

{mmm i ] m 2 43 io'n 3 5r#Mu ^a:?;*! p,x u h n 

;u 5 :^-fe> (EL) ©«^*£iTK:|ftq«-r -So lo 
[0058] ii=7XmiSL. m^U. m 1 mm©-> >; n > 

[0 05 9] 2 5s©->'df>'-;u«:i s©3j<yv-*i^ 
nfc P P V ©B«^t*©y ^ . ialB©^ 

*ffi©^«£«:# >; v-©Siqip36i«c sn, tt©l3l£3$S*« 

5 0 0 0 r . p . m. -cmW.l'X'ntj:t>infc, ^(Dl^ 

y-r-Huigmjppvcc^g&^nft:. ff^nfcpp 

VJg4«l 0 03!P63 0 0nm©J¥3-C*ofc. -iJBg 
ffi®©IS©;?3«2 0nm|iS-C*-5. LifibHifif^. 30 
2 0 nm*'6 1 wm©S8H©)l3-C*oT*> J:(<», 
[0 06 0] ^^{C. ll2©m5taAJgM®5 5r. PPV 

3t. i'-f F'i'v;^i'*ffl(,»r. PPV|R©«ffi±{c*j(,» 
r^<if->*0sKU. i^©g$*n 5mm-C2mm©Pa 
^^rWL-r^f «:3£Ai|ii2 mm©-a©ifflSl<»/jNK-€J# 
fc. ^2©S<t^Sft4B©llStt. 2 0*>?,3 0nm 
©IEffit?*-3fc. C©J:^{CLriE?LaASW!liS:J15fiS 

[006 1 ] «i5fffiASa!4JS©^ %^^d:< <!: 40 
XUi7 hD;l'5*i2>;^^^ (EL) ©^^ffiCCSSCC 

tn.K commmvit^. SL<«r;u5-'i>A©)i 
*13 Omm«T©J13r*Sie(C)EcSn-S. PPVJS© 
m$fiiill^2 0 0 nm©^^-Cfeor?a:^J5:xui' ha;U 
S.:^^>:^m^ (EL) ©fces5>©L#C>fiiflBE«. *«)4 
OsKJUhr**. C©Sff«. 2X10* Vcm © 
L/*C*mW^«-^-rsciK)5:.5o ¥j2H>g©m@4jiL 
riCc3n-2.®SS@[2mA/cm' ©#65fe*i*S. C© 
|IS6OT©xud' FaJl.5*-fe>XSRT- (E L) ©u;:^;l< 50 
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F«fc<93lC>. xUi' hn;U5;?.-fel/X^^ (EL) 
10 0 6 2] m^ipfbtiitJ^titc^i. fS^^^yi'ay 

U2 o'c-cmiiL^^imimni&u9f^mms^m'f- 

(EL) ©x-:;>h;Hi. f-i'TjiaStfcj: 
r>X-^(OiiLRit>-r^iCiyy hLTO. 15 eVtc»m 
jQrore 9 0nm*>65 0 Onm ( 1 . 8eV*>62. 
4 e V) ©;^-^i' h DffiHr^^-r-S. 
[0063] xud? H3;P5*-fe>;;^S^ (EL) St 

SLfcfi6©Wi^«> (^S^-St^JMa^tt) ©n- F 

»^'&:t'©f6©^i©^-C*-Sr;l'j!7 y . *s,fcU=T 

;u*y±a^s-c*s. "ni»-r:^F-:/" #^®jf«y 
v-©??)!*. ^®iSI?lfe365Py v-Hi©|ffl«:A 

[0084] xlx4/ Fn;U5*-fe>X3R^ (EL) JBt 

aLft:ffe©tmi3:, 'f>i?'>A/;^XKft!^. a^. X 

^Wtca^sn^c^fy b'n-;u. !l<y g^5f7i>^© 
"p3'-Y7'f-7- *ts:!i<y-5'-©atig*^Bixu 
F aju 5 *H2>x;4< y •7-B©ra«:An* c i*i7?* 

[0065] mMzumt. s-tfo^jz ^ icn^r^ ctts 

t?# >y A/^©Kfbfj*^t?^r©^«, 
Dcisfc»RF;^>'<i»df y>i':Sr*ffic»r. ff«s-t4'5 

r*Jfe^2j C©Mt*. -a©B*»6«fiKSn.5. 5fe 
r. SBJJ9:K{t-<>i?"?A*>6i5:^ff^©B*s. 
3W5X 1 O-QcmiftSi^CCJ^Rg-rS. -f^i^-fA 
if-yi- flaS^JKO. 1 1 nm/s e c-C. — «a 
{C2X 1 O-'mba r©K^:^7«:#-¥L&*i6'r:t> 

tr- A©>^^N- 7 y > i'^^tfXgK J: »3 »«±K:iS!W 

[00 6 6] -fiatC^fiMa^fcOiiifJS 0 Q©tS$iJ:ke> 
1 0 0nin©if3CCJ:f3*>/-c63n^>. -€-©J: 
^aMW. •5ia>^'>:i» h;l/g|5-C3t^a3a«^»«. 9 0% 

[0067] P P V)®«, j|j^t?4 1 icsEMoyyrmicJ: 
•J. ffi-ft-r^i^-iJABiKEKSnS. T^USx-^AS 
fl4Btt. 5 0nm©J55*W-rSJ:^«C^«CCJ:»3S?^ 
KJ^fiSSn-S. C©«tjg-C. IK^b-r^i^-f AgMBdJiE 
©»li!feBil/-Cift#. T^I/Sx^^A^ttiBtt. fi©«M 



(8) 
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mmir:itis:{HLxn*:>hi>, cc-c. -kw&mtb 

■catBf -SiaJSftWBtt. A g *J J:CXM e (O-^iM^ 
^rtTl : 1 0(O^Jl'ttVU'^Ltch<D=?:)mb 
[0 06 8] Mg«. ft^MSs&J/hSC^cD-C. :Mg<Di^ 

4<';-7-@«:M-ri.^jii©a««:a< o> Kft lo 

IBig© *> CD <!: BS mo -C * -5 . 

AODJitrMfPsns. *f^;^Sfi5J. ai$ 

[0 0 6 9] RF;^/^•^' 2o<0^-y 20 
»«-CfPffl-r-5, 5x 1 O-'mba rOD'^ 

5 07!»M3 0 0- ci^c-si^tcjn^sns, 

0. 0 0 77!»S0. 0 1 3mb a r<OJI;^rH, 3 30 

;'3*WTS2 5 0W*i^3n-5. 1 Mm 

1 2 nm/^-CS>-S. 

[0 070] ^fe^sn/ti^sMs i «. m^&'Sim.L. 

jSSSEffilii**J5 X 1 0* TllSSXlO' Qcm-C**. 

[0 07 1 ] PPV<D®«. Slife{?lll CC7kL./cJ:^{C. 

[007 2] ±fe<D#ira?:fflt,»r$IJ{'P3n/tffiS 1 4 m 
m' . ->!;3>-*^®©JlS 1 urn. PPVODBODJl 
S4 0nm. K^fc-^>y'5AacDJ5325 0nm®«jt 

«t«:@8L/r^6nyciigm4:07*jj:af08{cjK-r. mi 
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*/ y 3 > - 7K*JB3&s c »ti-^«c tbtS L/ -c €> *>-c* 
[007 3] ccDJBt#i<D^S(*«. M-'Wr;^ 

r«jfet5ii5j mmmAic^-rmmi!^(D&±mxs>im{t 
[0074] mmm4<Dm&y;mit. ^mzisi:afm 

[0075] -^Ua^/zJcSRefeJcafK^t-f ^S^-^AB 

[0 076] mmixmsim<Dms<Dmmt. m^^^ti 

TcftSsK y •^-ODWKBi^tf. Ctl6.©!^m^* 

';v-B«. mmm<Dninmt4iv^~tmmxibr> 

:?'f4'J (^^. S^i-f. X3y^-fA(T. J. Sk 
o t h e i m) ) tiC^<m*^tiXt.>i>, 
[ 0 0 7 7 ] it>^c < i 1 oo^ltaASMBii. S^- 

^n«3R^=^©¥MF^r)!SS**iS^Sn«c 

[007 8] SSSSnexixi? [■ajvz^-iz>:^m^<0 

#s»s©-y-^rx(cj:o-c^$ti.5. m^ii, c©i 

^Kl/r. aSl 5 cm©J^y3>'?x7y©3— f ^ 
>y*itf*3n4. sew:. l2;i»MSI©=i-^-/>i'*tf 

[0 07 9] PPV?:#t?itg;j}<t;v-©it»a:< ifc. 

S/cB. ffittmi?:J6«gig?rRSS-r ■5yca«>©7 * h y y 
7 7^ ©Xg-Cf#6 ^^B^S y 3 >8©^© J: ^ 

j&frxii{c*tor. iSttt^rWfSo ppv©js^. 
icmm{^4(V7-^m^^?>ymxii. xf>3— 7"^> 

KP-3-f--/ >i/©l,>-rtl3&>«:j:-5©*sa^ 

©ir-<7'{cj:-o-C. :^b'>3— ■f-^>i/. Ko— zj— f- 
■f > 4^*ij:c;t®au:g©:fer*s«±«:S!9:;i< y 
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Co 0 8 0 ] xui' hD;t'5 4<.-fe>;^ST{3:. mnm^ 

«:LED*Jise«Sn-CC>fciC5«:m»6tl4. Sfc. 

[0 08 1 ] iUi'haji'5*-fe>;:^5R-?«. «^l*tffi: 
rti*»-:&cr>ffl!JSiJ{c*jt,>r, — :^r©«wi*sffe:)3©sifti! 
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10 [03 ] *:^BB«:^'5xU5' ha;U5 4^H2>;^^^fi{ 
[04] 02Mi>'{cS3Kfe4g3nfcxn» ^^;^5* 

20 [07] ^c^Bj©^ 6K:ffi©||Jfi0!IK:^5'€-n^n©S 

[08] *^©S6K:ffe©jiJ6taiK^s-en-en©« 
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[ffitBH] ^mmsMi 9B 

3» + +-)i{cSI!t*M:t 4 C <!: {c J: r>XWS 

^Emmi^micnasti^m i <o«ffi{cs-r4» i <Dmm 

%*>WfcitKMi20 icD«flJ!®K:*fur^2<D«fla« 

^K:*ii»r. ^^ta'Py-j'-dJt^To^iKS^-rsj^y <p 

-7*-U>l:rxU>) [PPV] 




«- h a 6^ <r 0 rail? $ nfc 1 « 0 < » 2 «± 

[mimmms^] n^i o 

CiS5)?ill 0 ] iS^^7iEi8<OxUi7 hD;L.5;^-fe>X 

« 0 < »K< k > y Ali-c* s c i 4#a i -r 5 X u 



[ffliEStll^g^] 0 00 1 
[000 1] 

•fe>;?i|g^ (EL) KMC. -SfMfcii. 
^ft-r*4xu47hn;i'5*-fe>;:^S{^!^ (EL) isJ:Zf 

[miEMmmm^] 0004 

[0 0 04] :A:ffia7^^;^7'u-r^<Dffiffl*iDjtB!Q:R# 
r4)SZnS mitsm) ifi^M-C^i, Lii^Lfii)^ 

[mimsi.jsm^'i 0005 

[MIB^S] 

[0 00 5]*«*mo — 3iLr«. T>h^-b> 
(anthracene), '^y U> ( p e r y 1 e n 
e) V ■eutranjji^ (coronerie) ®j:^?cv 
>2!iki^^#Sl:9^F-m«c (simple aromat 
ic mo 1 e c u I e s ) ^txud? f.u;U5;^-fe>;^ 

iR^ (EL) ©tmiu-cffioen-rt^sctosjaien 

[?iiBi+Si»««] HJffl» 
[?«iE^^^g«] 0 0 12 

miE^m] mm. 
[liiErt^] 

[0012] itmfimfm^^fbmm^^i^. 

(charge carriers) {Cj£A 

$ n s c <k <k 19 4 c i *it.ffl L y 

[#iKffliE9] 

[mmMmms^&i 0013 

[ffliE^ffi] 
[ffllEl^S] 

[0013] Sf^fi^fl:«^6ti-ct,^s, m«. -e- 

j/t^mS (optical modulat 

o r ) {cfflc»6ti. mmpemmo 2 9 4 0 e 1 ^rife 



02) 



n^W- 1 0-92577 



<Dmc^m.-ti>^^<oic^<r>r^7--i •:fmt br^fo; r 

T 5^ ^ ^B{c^lfflS<Sr^* J^KK-r S J: — 3© 

(elector-hole pairs) <I>f^fS.^iH 
-5, t^rncc-tiJ:, g)C!Hmi^ffiM0 2 94 0 6 i#«:pg 

C^i^ffllE 10] 

msE3^».mmi&\ oo i g 

[0019] 'J -7- i». V V-©i#;^{C?& 

[#«l«iE 1 1 ] 

imsEMSosmi&] 0 02 1 
[?iiE:5ffi] 

[liiEf^^] 

(002 1 ] :*:^OSfii<!:ft4y*-XA«. «T© 
iE©«?5+i' ';.i'*aAl/. fi©SS4Jl«. 'i<';v-K 

HB. ^4>Sl»» (a d o p 

ed semiconductor) ©J: 5 &S-?ffiA 

t>t^ (electric— injectingrmate 

rial) D^^msu^n. ^^'}-7~mm^mtm\^x, 

^•?>K-7-^|i^S«:©,fc^>3:iE?LaAtt«4 (hoi 
e-ingrectinsr material)A> l^^Wu 

[^^ffliE 1 2 ] 

mjEMtmrn^] 0027 

[ffliE^^] 

CftSiErt^] 

[0027] #^:i< -^-mt. vmK.kt, Tiasc©^ 

(p-7X-u>i^^U» [PPV] -cAr). TIB 

(i(?jStcB>9=-;uS) . T;U3=t^i^a (Jfjgtcijy h + 
'>S«0<«xh=t'j^S) . ^May^ (»a«:«ttBBS 



^©ggSSt?*)orj:ii. 
C^^^liiE 1 3 ] 
[MIE^S^^:S] ^lOS 

mjES^wtrnm^} ooae 

CffiiErtS] 

[0036] |irfail5l«{C. iJiB7^>il!lfe-*it,»» 
(iii) &^<D-p^~l'Zym.{m\^<\tmi&{\) 

litt (ii) {cfe(,>r{c-^^6nfcfe© 8t^) tcfe^ofc 

e-U'>gB^©^?:lt-^-rc«fc«:<fcr>r^6tlS. «T 

©i ^ ^5:«@n^-r;j< 

[#iK1iiE 1 4 ] 
[?fiE»^«S«] 
[«iESt^31B«] 005 3 

[liliiEl^^] 

[005 3] -eiijwn©®®©^^ y v-©)g{c.i:>s 

©*ig*tlS. 

(a) ^y (4. 4* -S^73:-U>i'-7*^;l'K-U 
» [PDPV] M:&©t^:=.U>©^^*i7a:=.Jl/ 

J: ^ K:#ji©W«^«S(C«?W 5 . 

(b) 5Py (1. 4-7*-U>- 1 

U>4ji<y (1. 4 -7iXU>«?7*x;HfxU» 

4<y-7-ttPPVisi{K!^®-r*o> -en-en— 0*5 
I H*M:&© f - u > ©^*s X i gg^ $ nr t, » 
^. -en^BSArW^iSJKcciigwm^i^iL/Trassn 

( c ) mmm^vzmmimx^Si 0 , st^^M*^^ 
r^u+^u (TJi'+;i'«:i-i'5F-;ui^Lt»*>e-nfe(±«cs 
10 {c-:>i>rB!i<y (3 -T;i'=f^i'^*7*» #y-r 

A.©c>-rn3!p-o) tt«ifaMjniw*8-r*s. 

(d) ;J<y (3 -r;u4=;ufn-;v) ;j<y-7-« (3- 

T;U+;U5^:<-7x>) jKy-7-£a(K-C*5Ci*J?ffl 

$ns, 

(e) 7*^;uJ:»)fc:;*:*&T;u=<';i'*W^S5Ky (2. 
5 -i^T;i'3=*^t'- p -7xxu>txu>) d<y-7- 

(f ) sKy (7xx;urH29^u>) tt^«f©*SgM^=^ 
*l7x^;^a{cg}ft$n!^c;^<yr■b^^>©il^^^^c* 
•5. c©ggi«cj:or. *t*4«2nX£l||r*S^ 

[#iKMiE 1 5 ] 

msmmMs^'i 0057 



(13) 
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[0057] 

;^5;^■fe>2^s^^^ (EL) o^m&^&rFic^mn, 
[^mmm. i e ] 

miEfim] mm 

[0 06 2] «^j!P6ffl:^;Snfc36*. ^S^'tyi'ny 
?a2 0 •c-cffiijL3i£^aK=&wr-5(5Sfig^Fi^ic^^- 

•fe>;^^T (EL) ©;^'<i'h;Ki« f-d'Aifigfcj: 
o-C-ecD&g**?-i**>«:i^7 {• uro. l 5 e V:fi:WS 
^C-?-C6 9 0nm*»65 0 0nm (1. 8eV*>62. 
4 e V) ©X--ii7 h^aJH-CfKferS. 
[^MffliE 1 7 ] 

[liiEMiiss^s] mm» 

IWiEMSimm^] 0 06 5 

[?«iE:&ffi] 

[«iErtS] 

[0065] wTKtt^^tt. JWTCD J: ^ {Cf^-^-TS C i*i 



ria6t»i2j com. -ai©ji/P6«fiS$n5. 

*i5x 1 0-Qcmt)a:S<fc^{cJKfiK-rS. A'.^V'^K 
3f-yy F3j>6— «fl«JfC0. 1 1 nm/s e cr. -Jia 
{C2X1 O-'mba r OK^)E:^J=&#-5L/^5:*sP) 

[^i^fflliE 1 8 ] 

[ffliEMIliaB«] 0 07 6 

[MiE^erffi] 

[ffliErtS] 

[0076] m?^aAg^©;s^(Dja!R5i. fflt>6>n 

r^fi'j (f--f. X3y7=-'(A(T. J. Sk 

o t h e i m) ) «:a<S*>n-Ct,>5. 



(51) Int. CI.' 

H 0 5 B 33AO 
33/22 
33/26 



F I 

H 0 5 B 33/10 
33/22 
33/26 



(72)^8J# /<n-i/X i/x;l'5- 'N^iJ- 

T-rfy*-^a. -a.-3-i'00516 3 

-;UF;^:/y>i' /<-v*-/i/ ;^ h y 



(72)^g§« :/^yKy- P:^JU F:^2»h n-:^ 
-/^y::^S. •Jr>:/y 5^ 
0) 



